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ɇɌɉ ɂ ɗɎɎȿɄɌɂȼɇɈɋɌɖ ɉɊɈɂɁȼɈȾɋɌȼȺ
ɍȾɄ: 662.741
Ɏɢɞɱɭɧɨɜ Ⱥ. Ʌ.
ɍɤɪɚɧɫɤɢɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɭɝɥɟɯɢɦɢɱɟɫɤɢɣ ɢɧɫɬɢɬɭɬ
(ɍɏɂɇ), ɝ. ɏɚɪɶɤɨɜ
ɋɉɈɋɈȻɕɋɇɂɀȿɇɂəȼɕȻɊɈɋɈȼɈɄɋɂȾɈȼȺɁɈɌȺɂɁ
ȾɕɆɈȼɕɏɌɊɍȻɉɊɂɉɊɈɂɁȼɈȾɋɌȼȿ ɄɈɄɋȺ
ɍɫɬɚɧɨɜɥɟɧɵ ɫɨɨɬɧɨɲɟɧɢɹ ɩɨ ɞɢɧɚɦɢɤɟ ɨɛɪɚɡɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɢɯ, ɬɨɩɥɢɜɧɵɯ ɢ
ɛɵɫɬɪɵɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɜ ɨɬɨɩɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ ɤɨɤɫɨɜɵɯ ɩɟɱɟɣ ɜ ɬɟɱɟɧɢɟ ɩɟɪɢɨɞɚ
ɤɨɤɫɨɜɚɧɢɹ. ɉɪɟɞɥɨɠɟɧ ɤɨɦɩɥɟɤɫ ɦɟɪɨɩɪɢɹɬɢɣ ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɫɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɜɵɛɪɨɫɨɜ
NOx ɞɵɦɨɜɵɦɢ ɬɪɭɛɚɦɢ ɤɨɤɫɨɜɵɯ ɛɚɬɚɪɟɣ. ɉɪɨɜɟɞɟɧɚ ɷɤɨɥɨɝɢɱɟɫɤɚɹ ɨɰɟɧɤɚ
ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɷɬɢɯ ɦɟɪɨɩɪɢɹɬɢɣ.
Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɬɟɪɦɢɱɟɫɤɢɟ, ɬɨɩɥɢɜɧɵɟ, ɛɵɫɬɪɵɟ ɨɤɫɢɞɵ ɚɡɨɬɚ, ɩɟɪɢɨɞ
ɤɨɤɫɨɜɚɧɢɹ, ɤɨɤɫɨɜɚɹ ɛɚɬɚɪɟɹ.
ȼɫɬɚɧɨɜɥɟɧɿ ɫɩɿɜɜɿɞɧɨɲɟɧɧɹ ɩɨ ɞɢɧɚɦɿɰɿ ɭɬɜɨɪɟɧɧɹ ɬɟɪɦɿɱɧɢɯ, ɩɚɥɢɜɧɢɯ ɿ ɲɜɢɞɤɢɯ
ɨɤɫɢɞɿɜ ɚɡɨɬɭ ɜ ɨɩɚɥɸɜɚɥɶɧɿɣ ɫɢɫɬɟɦɿ ɤɨɤɫɨɜɢɯ ɩɟɱɟɣ ɩɪɨɬɹɝɨɦ ɩɟɪɿɨɞɭ ɤɨɤɫɭɜɚɧɧɹ.
Ɂɚɩɪɨɩɨɧɨɜɚɧɢɣ ɤɨɦɩɥɟɤɫ ɡɚɯɨɞɿɜ ɳɨ ɡɚɛɟɡɩɟɱɭɸɬɶ ɡɧɢɠɟɧɧɹ ɪɿɜɧɹ ɜɢɤɢɞɿɜ Nox ɞɢɦɚɪɹɦɢ
ɤɨɤɫɨɜɢɯ ɛɚɬɚɪɟɣ. ɉɪɨɜɟɞɟɧɚ ɟɤɨɥɨɝɿɱɧɚ ɨɰɿɧɤɚ ɟɮɟɤɬɢɜɧɨɫɬɿ ɰɢɯ ɡɚɯɨɞɿɜ.
Ʉɥɸɱɨɜɿ ɫɥɨɜɚ: ɬɟɪɦɿɱɧɿ, ɩɚɥɢɜɧɿ, ɲɜɢɞɤɿ ɨɤɫɢɞɢ ɚɡɨɬɭ, ɩɟɪɿɨɞ ɤɨɤɫɭɜɚɧɧɹ, ɤɨɤɫɨɜɚ
ɛɚɬɚɪɟɹ.
ȼɵɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ ɪɟɲɟɧɢɹ ɡɚɞɚɱɢ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɢɡ ɞɵɦɨɜɵɯ
ɬɪɭɛ ɤɨɤɫɨɜɵɯ ɛɚɬɚɪɟɣ ɞɨɥɠɟɧ ɨɫɧɨɜɵɜɚɬɶɫɹ ɧɚ ɭɫɬɚɧɨɜɥɟɧɧɵɯ ɫɨɨɬɧɨɲɟɧɢɹɯ ɦɟɠɞɭ
ɪɚɡɧɵɦɢ ɜɢɞɚɦɢ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɨɛɪɚɡɭɸɳɢɦɢɫɹ ɜ ɨɬɨɩɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ ɜ ɬɟɱɟɧɢɟ ɩɟɪɢɨɞɚ
ɤɨɤɫɨɜɚɧɢɹ.
Ɉɰɟɧɤɚ ɞɨɥɢ ɛɵɫɬɪɵɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɛɚɡɢɪɨɜɚɥɚɫɶ ɧɚ ɢɡɜɟɫɬɧɨɦ ɩɨɥɨɠɟɧɢɢ, ɱɬɨ
ɨɛɪɚɡɨɜɚɧɢɟ ɷɬɢɯ ɨɤɫɢɞɨɜ ɧɚɛɥɸɞɚɟɬɫɹ ɬɨɥɶɤɨ ɜ ɩɥɚɦɟɧɚɯ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜɢɞɚ CmHn ɢ ɞɥɹ
ɩɪɨɞɭɤɬɨɜ ɫɝɨɪɚɧɢɹ ɩɪɢɪɨɞɧɨɝɨ ɝɚɡɚ, ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɥɧɨɫɬɶɸ ɫɨɫɬɨɹɳɟɝɨ ɢɡ ɭɤɚɡɚɧɧɵɯ
ɭɝɥɟɜɨɞɨɪɨɞɨɜ, ɫɨɫɬɚɜɥɹɟɬ ~ 100 ɦɝ/ɦ3 ɢ ɧɟ ɡɚɜɢɫɢɬ ɨ ɬɟɦɩɟɪɚɬɭɪɵ ɢ ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɛɵɬɤɚ
ɜɨɡɞɭɯɚ [1, 2]. ɉɨɫɤɨɥɶɤɭ ɦɚɫɫɨɜɚɹ ɞɨɥɹ ɭɝɥɟɜɨɞɨɪɨɞɨɜ ɜɢɞɚ CmHn, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ
ɨɛɪɚɡɨɜɚɧɢɟ ɛɵɫɬɪɵɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɜ ɨɬɨɩɢɬɟɥɶɧɨɦ ɤɨɤɫɨɜɨɦ ɝɚɡɟ ɫɨɫɬɚɜɥɹɟɬ ɩɨɪɹɞɤɚ 65 %, 
ɫɨɞɟɪɠɚɧɢɟ ɷɬɢɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ ɤɨɤɫɨɜɨɝɨ ɝɚɡɚ ɩɪɢɧɢɦɚɟɬɫɹ ɪɚɜɧɵɦ 70 
ɦɝ/ɦ3. ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɟ [3], ɩɪɨɜɟɞɟɧɚ ɨɰɟɧɤɚ ɪɟɫɭɪɫɚ ɪɚɡɧɵɯ ɜɢɞɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ (ɬɚɛɥɢɰɚ
1) ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ ɢɡ ɦɚɫɫɨɜɵɯ ɩɪɨɫɬɟɧɤɨɜ.
Ɍɚɛɥɢɰɚ 1
Ɉɰɟɧɤɚ ɪɟɫɭɪɫɚ ɪɚɡɧɵɯ ɜɢɞɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ
ɢɡ ɦɚɫɫɨɜɵɯ ɩɪɨɫɬɟɧɤɨɜ
ȼɢɞ ɨɤɫɢɞɨɜ
ɚɡɨɬɚ
Ⱦɨɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɨɤɫɢɞɨɜ ɚɡɨɬɚ (%) ɜ ɨɛɳɟɦ ɢɯ ɤɨɥɢɱɟɫɬɜɟ ɧɚ ɷɬɚɩɚɯ
ɗɬɚɩ 1 ɗɬɚɩ 2 ɗɬɚɩ 3 ɋɪɟɞɧɟɟ ɡɚ ɩɟɪɢɨɞ
ɤɨɤɫɨɜɚɧɢɹ
Ɍɟɪɦɢɱɟɫɤɢɟ  37/431 37/50 63/68 46/55 
Ɍɨɩɥɢɜɧɵɟ  54/45 50/33 25/16 42/29 
Ȼɵɫɬɪɵɟ  9/12 13/17 12/16 12/16 
Ⱥɧɚɥɢɡ ɞɚɧɧɵɯ [3] ɢ ɪɟɡɭɥɶɬɚɬɨɜ ɬɚɛɥɢɰɵ 1 ɩɨɡɜɨɥɹɟɬ ɜɵɞɟɥɢɬɶ ɬɪɢ ɷɬɚɩɚ ɜɨ ɜɪɟɦɹ
ɤɨɤɫɨɜɚɧɢɹ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɤɨɥɢɱɟɫɬɜɨɦ ɪɚɡɧɵɯ ɜɢɞɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ.
1 ɑɢɫɥɢɬɟɥɶ – ɩɪɨɫɬɟɧɨɤ ɫ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ ɝɟɪɦɟɬɢɱɧɨɫɬɶɸ ɤɥɚɞɤɢ ɝɪɟɸɳɢɯ ɫɬɟɧɨɤ. Ɂɧɚɦɟɧɚɬɟɥɶ
– ɩɪɨɫɬɟɧɨɤ ɫ ɯɨɪɨɲɟɣ ɝɟɪɦɟɬɢɱɧɨɫɬɶɸ ɤɥɚɞɤɢ ɝɪɟɸɳɢɯ ɫɬɟɧɨɤ.
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ɗɬɚɩ 1. ȼ ɩɟɪɜɵɟ ɩɨɥɱɚɫɚ, ɩɨɫɥɟ ɡɚɝɪɭɡɤɢ ɤɚɦɟɪ ɤɨɤɫɭɟɦɨɣ ɲɢɯɬɨɣ ɧɚɛɥɸɞɚɟɬɫɹ ɨɱɟɧɶ
ɛɵɫɬɪɵɣ ɪɨɫɬ ɨɛɪɚɡɨɜɚɧɢɹ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɞɨ ɦɚɤɫɢɦɚɥɶɧɨɝɨ ɢɯ ɭɪɨɜɧɹ (ɡɚ ɫɱɟɬ ɬɨɩɥɢɜɧɵɯ) ɢ
ɩɨɫɥɟɞɭɸɳɟɟ (ɦɟɧɟɟ ɛɵɫɬɪɨɟ) ɢɯ ɭɦɟɧɶɲɟɧɢɟ ɤ ɤɨɧɰɭ ɷɬɚɩɚ (2–3 ɱɚɫ). Ⱦɨɥɹ ɬɨɩɥɢɜɧɵɯ
ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɩɪɢɛɥɢɠɚɟɬɫɹ ɤ ɞɨɥɟ ɬɟɪɦɢɱɟɫɤɢɯ ɢ ɩɪɢ ɧɟɞɨɫɬɚɬɨɱɧɨɣ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɤɥɚɞɤɢ
ɦɨɠɟɬ ɞɨɫɬɢɝɧɭɬɶ ~ 50 % ɨɬ ɨɛɳɟɝɨ ɢɯ ɤɨɥɢɱɟɫɬɜɚ.
ɗɬɚɩ 2.  3–14 ɱɚɫɵ ɷɬɚɩɚ 2 ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɫɬɨɹɧɧɵɦ ɪɟɫɭɪɫɨɦ ɜ
ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ ɬɨɩɥɢɜɧɵɯ ɢ ɛɵɫɬɪɵɯ ɢ ɧɟɡɧɚɱɢɬɟɥɶɧɵɦ ɭɜɟɥɢɱɟɧɢɟɦ ɪɟɫɭɪɫɚ
ɬɟɪɦɢɱɟɫɤɢɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ.
ɗɬɚɩ 3. ȼ ɨɫɬɚɜɲɟɟɫɹ ɜɪɟɦɹ ɩɟɪɢɨɞɚ ɤɨɤɫɨɜɚɧɢɹ ɧɚɛɥɸɞɚɟɬɫɹ ɪɨɫɬ ɨɛɳɟɝɨ ɫɨɞɟɪɠɚɧɢɹ
ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɨɩɪɟɞɟɥɹɟɦɵɣ ɭɜɟɥɢɱɟɧɢɟɦ ɫɨɞɟɪɠɚɧɢɹ ɬɟɪɦɢɱɟɫɤɢɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ.
ɋɨɞɟɪɠɚɧɢɟ ɬɨɩɥɢɜɧɵɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɧɚ ɷɬɨɦ ɷɬɚɩɟ ɦɢɧɢɦɚɥɶɧɨ ɢ ɤ ɤɨɧɰɭ ɩɟɪɢɨɞɚ
ɤɨɤɫɨɜɚɧɢɹ ɭɦɟɧɶɲɚɟɬɫɹ ɞɨ ɧɭɥɹ.
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɜ ɬɟɱɟɧɢɟ ɩɟɪɢɨɞɚ ɤɨɤɫɨɜɚɧɢɹ ɩɪɨɢɫɯɨɞɢɬ ɭɜɟɥɢɱɟɧɢɟ ɞɨɥɢ
ɬɟɪɦɢɱɟɫɤɢɯ ɢ ɫɧɢɠɟɧɢɟ ɞɨɥɢ ɬɨɩɥɢɜɧɵɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ. ɋɨɞɟɪɠɚɧɢɟ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ
«ɛɵɫɬɪɵɯ» NOx ɨɫɬɚɺɬɫɹ ɩɪɚɤɬɢɱɟɫɤɢ ɩɨɫɬɨɹɧɧɵɦ ɜ ɬɟɱɟɧɢɟ ɩɪɨɰɟɫɫɚ ɤɨɤɫɨɜɚɧɢɹ.
ȼ ɦɚɫɫɨɜɵɯ ɩɪɨɫɬɟɧɤɚɯ ɧɚ ɨɛɪɚɡɨɜɚɧɢɟ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɨɤɚɡɵɜɚɸɬ ɜɥɢɹɧɢɟ ɞɜɟ
ɩɪɢɦɵɤɚɸɳɢɟ ɤ ɩɪɨɫɬɟɧɤɭ ɤɚɦɟɪɵ ɤɨɤɫɨɜɚɧɢɹ, ɡɚɝɪɭɡɤɚ ɲɢɯɬɵ ɜ ɤɨɬɨɪɵɟ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ
ɩɨɨɱɟɪɟɞɧɨ ɫ ɢɧɬɟɪɜɚɥɨɦ ɩɪɢɦɟɪɧɨ ɪɚɜɧɵɦ ɩɨɥɨɜɢɧɟ ɩɟɪɢɨɞɚ ɤɨɤɫɨɜɚɧɢɹ. ɉɨɷɬɨɦɭ ɜ
ɦɚɫɫɨɜɵɯ ɩɪɨɫɬɟɧɤɚɯ ɫ ɬɚɤɢɦ ɠɟ ɢɧɬɟɪɜɚɥɨɦ ɛɭɞɭɬ ɧɚɛɥɸɞɚɬɶɫɹ ɩɟɪɢɨɞɵ ɩɢɤɨɜɨɝɨ
ɭɜɟɥɢɱɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɡɚ ɫɱɟɬ ɬɨɩɥɢɜɧɵɯ NOx, ɨɛɭɫɥɨɜɥɟɧɧɵɟ ɩɪɨɫɨɫɚɦɢ ɢɡ
ɫɜɟɠɟɡɚɝɪɭɠɟɧɧɨɣ ɤɚɦɟɪɵ. Ɋɟɫɭɪɫ ɬɨɩɥɢɜɧɵɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɛɭɞɟɬ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɫɭɦɦɨɣ
ɩɪɨɫɨɫɨɜ ɧɟɨɱɢɳɟɧɧɨɝɨ ɤɨɤɫɨɜɨɝɨ ɝɚɡɚ ɢɡ ɞɜɭɯ ɤɚɦɟɪ ɤɨɤɫɨɜɚɧɢɹ.
ɍɫɬɚɧɨɜɥɟɧɧɵɟ ɫɨɨɬɧɨɲɟɧɢɹ ɦɟɠɞɭ ɤɨɥɢɱɟɫɬɜɚɦɢ ɪɚɡɧɵɯ ɜɢɞɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɨɛɪɚɡɭɸɳɢɯɫɹ
ɜ ɨɬɨɩɢɬɟɥɶɧɨɣ ɫɢɫɬɟɦɟ ɜ ɬɟɱɟɧɢɟ ɩɟɪɢɨɞɚ ɤɨɤɫɨɜɚɧɢɹ, ɩɨɡɜɨɥɢɥɢ ɩɪɟɞɥɨɠɢɬɶ ɫɥɟɞɭɸɳɢɟ
ɪɟɤɨɦɟɧɞɚɰɢɢ ɫɧɢɠɚɸɳɢɟ ɜɵɛɪɨɫɵ NOx ɞɵɦɨɜɵɦɢ ɬɪɭɛɚɦɢ ɤɨɤɫɨɜɵɯ ɛɚɬɚɪɟɣ. ɋɥɟɞɭɟɬ ɭɱɢɬɵɜɚɬɶ,
ɱɬɨ ɜɨɡɦɨɠɧɨɫɬɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ ɛɚɬɚɪɟɢ ɢ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɤɥɚɞɤɢ ɝɪɟɸɳɢɯ ɫɬɟɧɨɤ ɭɯɭɞɲɚɸɬɫɹ ɫ
ɭɜɟɥɢɱɟɧɢɟɦ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ. ɉɨɷɬɨɦɭ ɨɰɟɧɤɭ ɜɥɢɹɧɢɹ ɷɬɢɯ ɩɪɢɟɦɨɜ ɧɚ ɫɧɢɠɟɧɢɟ ɜɵɛɪɨɫɨɜ
ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɰɟɥɟɫɨɨɛɪɚɡɧɨ ɩɪɨɜɨɞɢɬɶ ɨɬɞɟɥɶɧɨ ɞɥɹ ɛɚɬɚɪɟɣ ɫɨ ɫɪɨɤɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨ 5; 5y15 ɢ
ɛɨɥɶɲɟ 15 ɥɟɬ. Ɉɪɢɟɧɬɢɪɨɜɨɱɧɵɟ ɡɧɚɱɟɧɢɹ ɜɟɥɢɱɢɧɵ ɩɪɨɫɨɫɨɜ ɜ ɨɬɨɩɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɞɥɹ ɷɬɢɯ
ɝɪɭɩɩ ɛɚɬɚɪɟɣ ɫɨɫɬɚɜɥɹɟɬ (ɩɪɢ ɪɚɫɱɟɬɟ ɩɨ ɨɬɨɩɢɬɟɥɶɧɨɦɭ ɤɨɤɫɨɜɨɦɭ ɝɚɡɭ) 2–3, 6–8 ɢ 8–12 %, 
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. Ɍɚɤɠɟ ɞɥɹ ɷɬɢɯ ɝɪɭɩɩ ɛɚɬɚɪɟɣ ɢɦɟɟɬ ɦɟɫɬɨ ɬɟɧɞɟɧɰɢɹ ɭɜɟɥɢɱɟɧɢɹ ɪɚɛɨɱɢɯ ɡɧɚɱɟɧɢɣ
ɤɨɷɮɮɢɰɢɟɧɬɚ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ ɩɨɞɚɜɚɟɦɨɝɨ ɧɚ ɨɛɨɝɪɟɜ ɨɬ Į ~ 1,35–1,45 ɞɨ 1,6–1,7. 
ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɩɪɢɪɨɞɨɨɯɪɚɧɧɨɟ ɡɚɤɨɧɨɞɚɬɟɥɶɫɬɜɨ ɍɤɪɚɢɧɵ ɩɪɟɞɭɫɦɚɬɪɢɜɚɟɬ
ɤɨɧɰɟɧɬɪɚɰɢɸ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɜ ɫɛɪɨɫɟ ɧɚ ɞɵɦɨɜɭɸ ɬɪɭɛɭ ɧɟ ɛɨɥɟɟ 750 ɦɝ/ɦ3 ɩɪɢ 5 % 
ɫɨɞɟɪɠɚɧɢɢ ɤɢɫɥɨɪɨɞɚ, ɫ 2015 ɝ ɫɨɞɟɪɠɚɧɢɟ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɧɚ ɜɵɯɨɞɟ ɢɡ ɞɵɦɨɜɨɣ ɬɪɭɛɵ
ɞɨɥɠɧɨ ɛɵɬɶ  500 ɦɝ/ɦ3 [4]. 
ȼɨɡɦɨɠɧɨɫɬɢ ɫɧɢɠɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɢɡ ɞɵɦɨɜɵɯ ɬɪɭɛ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɤɨɤɫɚ
ɩɨɤɚɡɚɧɵ ɧɚ ɝɪɚɮɢɤɟ.
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Ɋɢɫ. 1. Ʉɨɥɢɱɟɫɬɜɨ ɪɚɡɧɵɯ ɜɢɞɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɜ ɡɚɜɢɫɢɦɨɫɬɢ
ɨɬ ɜɪɟɦɟɧɢ (ɥɟɬ) ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɚɬɚɪɟɢ.
№7 (77)  010 ЭНЕРГОСБЕРЕЖЕНИЕ • ЭНЕРГЕТИКА • ЭНЕРГОАУДИТ
НТП И ЭФФЕКТИВНОСТЬ ПРОИЗВОДСТВА
ɉɨɫɤɨɥɶɤɭ ɫɨ ɜɪɟɦɟɧɟɦ ɷɤɫɩɥɭɚɬɚɰɢɢ (ɨɫɶ ɏ) ɩɪɨɢɫɯɨɞɢɬ ɢɡɧɨɲɟɧɧɨɫɬɶ ɤɥɚɞɤɢ, ɱɬɨ
ɧɟɢɡɛɟɠɧɨ ɭɯɭɞɲɚɟɬ ɝɟɪɦɟɬɢɱɧɨɫɬɶ ɝɪɟɸɳɢɯ ɫɬɟɧ ɢ ɭɜɟɥɢɱɢɜɚɟɬ ɜɟɥɢɱɢɧɭ ɩɪɨɫɨɫɨɜ ɫɵɪɨɝɨ
ɤɨɤɫɨɜɨɝɨ ɝɚɡɚ (ɪɨɫɬ ɞɨɥɢ ɬɨɩɥɢɜɧɵɯ NO). ɋɧɢɠɟɧɢɟ ɨɛɪɚɡɭɸɳɢɯɫɹ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɦɨɠɟɬ
ɛɵɬɶ ɨɛɟɫɩɟɱɟɧɨ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɡɚ ɫɱɟɬ ɬɟɪɦɢɱɟɫɤɢɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɩɭɬɟɦ ɫɧɢɠɟɧɢɹ
ɬɟɦɩɟɪɚɬɭɪ ɜ ɨɬɨɩɢɬɟɥɶɧɵɯ ɤɚɧɚɥɚɯ ɤɨɤɫɨɜɵɯ ɛɚɬɚɪɟɣ . 
ɇɚ ɧɨɜɵɯ ɤɨɤɫɨɜɵɯ ɛɚɬɚɪɟɹɯ ɭɪɨɜɟɧɶ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɩɪɨɢɫɯɨɞɢɬ, ɜ
ɨɫɧɨɜɧɨɦ, ɡɚ ɫɱɟɬ ɨɛɪɚɡɨɜɚɧɢɹ ɬɟɪɦɢɱɟɫɤɢɯ NOx. ɇɚ ɪɢɫ. 2 ɩɨɤɚɡɚɧɨ ɤɨɥɢɱɟɫɬɜɨ
ɨɛɪɚɡɭɸɳɢɯɫɹ ɨɤɫɢɞɨɜ ɚɡɨɬɚ (ɨɫɶ Y) ɩɨ ɬɟɪɦɢɱɟɫɤɨɦɭ ɦɟɯɚɧɢɡɦɭ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ
ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɜɟɪɬɢɤɚɥɚɯ (ɨɫɶ ɏ), ɚ ɬɚɤɠɟ ɩɪɢ ɪɚɡɧɨɦ ɢɡɛɵɬɤɟ ɜɨɡɞɭɯɚ, ɩɨɞɚɜɚɟɦɨɝɨ ɞɥɹ
ɫɠɢɝɚɧɢɹ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɤɨɤɫɨɜɨɝɨ ɝɚɡɚ.
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Ɋɢɫ. 2. ɤɨɥɢɱɟɫɬɜɨ ɨɛɪɚɡɭɸɳɢɯɫɹ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɩɨ ɨɫɹɦ (Y, ɏ)
Ⱥɧɚɥɢɡ ɪɢɫɭɧɤɚ 2 ɩɨɡɜɨɥɹɟɬ ɤɨɧɫɬɚɬɢɪɨɜɚɬɶ ɮɚɤɬ, ɱɬɨ ɫ 2015 ɝ ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ
ɞɨɩɭɫɬɢɦɨɝɨ ɭɪɨɜɧɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ, ɩɪɢ ɪɚɛɨɬɟ ɛɚɬɚɪɟɢ ɫ ɬɟɦɩɟɪɚɬɭɪɨɣ ɜ
ɨɛɨɝɪɟɜɚɬɟɥɶɧɨɦ ɩɪɨɫɬɟɧɤɟ 1440 ɨɋ ɤɨɷɮɮɢɰɢɟɧɬ ɢɡɛɵɬɤɚ ɜɨɡɞɭɯɚ Į ɧɟ ɞɨɥɠɟɧ ɩɪɟɜɵɲɚɬɶ
1,5. ȼ ɫɥɭɱɚɟ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɤɥɚɞɤɢ ɝɪɟɸɳɢɯ ɫɬɟɧ (ɛɨɥɟɟ 2-3 % 
ɩɪɨɫɨɫɨɜ ɫɵɪɨɝɨ ɤɨɤɫɨɜɨɝɨ ɝɚɡɚ) ɫɥɟɞɭɟɬ ɫɧɢɠɚɬɶ ɬɟɦɩɟɪɚɬɭɪɵ ɨɛɨɝɪɟɜɚ, ɱɬɨ ɧɟɢɡɛɟɠɧɨ
ɩɪɢɜɟɞɟɬ ɤ ɫɧɢɠɟɧɢɸ ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɤɫɚ.
ɉɟɪɟɱɟɧɶ ɨɫɧɨɜɧɵɯ ɪɟɤɨɦɟɧɞɚɰɢɣ, ɩɨ ɫɧɢɠɟɧɢɸ ɜɵɛɪɨɫɨɜ NOx ɢɡ ɞɵɦɨɜɵɯ ɬɪɭɛ
ɤɨɤɫɨɜɵɯ ɛɚɬɚɪɟɣ ɫɥɟɞɭɸɳɢɣ.
1. ɉɨɨɱɟɪɟɞɧɚɹ ɷɜɚɤɭɚɰɢɹ ɥɟɬɭɱɢɯ ɩɪɨɞɭɤɬɨɜ ɢɡ ɤɚɦɟɪ ɤɨɤɫɨɜɚɧɢɹ ɜ ɞɜɚ ɝɚɡɨɫɛɨɪɧɢɤɚ.
Ⱦɥɹ ɭɦɟɧɶɲɟɧɢɹ ɨɛɪɚɡɨɜɚɧɢɹ ɬɨɩɥɢɜɧɵɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɧɚ ɛɚɬɚɪɟɹɯ ɫ ɞɜɭɦɹ ɝɚɡɨɫɛɨɪɧɢɤɚɦɢ
ɷɜɚɤɭɚɰɢɹ ɥɟɬɭɱɢɯ ɩɪɨɞɭɤɬɨɜ ɧɚ ɩɟɪɜɨɦ ɷɬɚɩɟ (30–70 % ɜɪɟɦɟɧɢ2 ɨɬ ɧɚɱɚɥɚ ɤɨɤɫɨɜɚɧɢɹ)
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɝɚɡɨɫɛɨɪɧɢɤ «ɧɢɡɤɨɝɨ» (0–50 ɉɚ) ɞɚɜɥɟɧɢɹ. ɍɜɟɥɢɱɟɧɧɵɣ ɧɚ 100–150 ɉɚ
ɩɟɪɟɩɚɞ ɞɚɜɥɟɧɢɹ ɦɟɠɞɭ ɤɚɦɟɪɨɣ ɢ ɝɚɡɨɫɛɨɪɧɢɤɨɦ ɢɧɢɰɢɢɪɭɟɬ ɷɜɚɤɭɚɰɢɸ ɥɟɬɭɱɢɯ
ɩɪɨɞɭɤɬɨɜ ɤɨɤɫɨɜɚɧɢɹ ɢ ɭɦɟɧɶɲɚɟɬ ɢɯ ɞɚɜɥɟɧɢɟ ɜ ɤɚɦɟɪɟ ɤɨɤɫɨɜɚɧɢɹ, ɱɬɨ, ɜ ɢɬɨɝɟ ɩɪɢɜɨɞɢɬ
ɤ ɭɦɟɧɶɲɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɩɪɨɫɨɫɨɜ ɜ ɨɬɨɩɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɫɵɪɨɝɨ ɤɨɤɫɨɜɨɝɨ ɝɚɡɚ ɢ,
ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭɦɟɧɶɲɟɧɢɸ ɤɨɥɢɱɟɫɬɜɚ ɬɨɩɥɢɜɧɵɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ. ɇɚ ɜɬɨɪɨɦ ɷɬɚɩɟ
(ɨɫɬɚɜɲɟɟɫɹ ɜɪɟɦɹ ɤɨɤɫɨɜɚɧɢɹ) ɷɜɚɤɭɚɰɢɹ ɥɟɬɭɱɢɯ ɩɪɨɞɭɤɬɨɜ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɝɚɡɨɫɛɨɪɧɢɤ
«ɜɵɫɨɤɨɝɨ» (ɪɟɝɥɚɦɟɧɬɧɨɝɨ [5]) ɞɚɜɥɟɧɢɹ, ɞɥɹ ɨɛɟɫɩɟɱɟɧɢɹ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɞɚɜɥɟɧɢɹ ɜ
ɤɚɦɟɪɟ ɜ ɤɨɧɰɟ ɩɟɪɢɨɞɚ ɤɨɤɫɨɜɚɧɢɹ.
ɉɪɢ ɷɜɚɤɭɚɰɢɢ ɥɟɬɭɱɢɯ ɩɪɨɞɭɤɬɨɜ ɜ ɝɚɡɨɫɛɨɪɧɢɤ ɧɢɡɤɨɝɨ ɞɚɜɥɟɧɢɹ ɜ ɩɟɪɜɵɟ ɞɜɟ ɬɪɟɬɢ
ɩɟɪɢɨɞɚ ɤɨɤɫɨɜɚɧɢɹ (Ĳ1 = 0,67) ɫɨɞɟɪɠɚɧɢɟ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ ɧɚ ɛɚɬɚɪɟɟ ɫ
ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ ɝɟɪɦɟɬɢɱɧɨɫɬɶɸ ɤɥɚɞɤɢ ɝɪɟɸɳɢɯ ɫɬɟɧ ɞɨɥɠɧɨ ɭɦɟɧɶɲɢɬɶɫɹ ɧɚ 9,4, ɚ
ɩɪɢ ɯɨɪɨɲɟɣ ɝɟɪɦɟɬɢɱɧɨɫɬɢ ɤɥɚɞɤɢ – ɧɚ 6,5 %. 
2 Ʉɪɢɬɟɪɢɟɦ ɨɤɨɧɱɚɧɢɹ ɩɟɪɜɨɝɨ ɷɬɚɩɚ ɹɜɥɹɟɬɫɹ ɭɦɟɧɶɲɟɧɢɟ ɞɚɜɥɟɧɢɹ ɜ ɤɚɦɟɪɚɯ ɧɚ ɭɪɨɜɧɟ ɩɨɞɚ ɞɨ 3 ɦɦ
ɜɨɞ.ɫɬ. Ʉɨɧɬɪɨɥɶɧɵɦɢ ɹɜɥɹɸɬɫɹ ɤɚɦɟɪɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɩɨɞ ɨɬɜɨɞɨɦ ɩɪɹɦɨɝɨ ɝɚɡɚ ɢɡ ɝɚɡɨɫɛɨɪɧɢɤɚ [5]. 
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2. Ƚɨɪɹɱɢɟ ɪɟɦɨɧɬɵ ɤɥɚɞɤɢ ɩɪɨɫɬɟɧɤɨɜ.
ɇɚ ɛɚɬɚɪɟɹɯ ɨɫɧɨɜɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɩɪɨɫɨɫɨɜ ɩɪɨɢɫɯɨɞɢɬ ɡɚ ɫɱɟɬ ɤɚɦɟɪ, ɜɟɥɢɱɢɧɚ
ɩɪɨɫɨɫɨɜ ɢɡ ɤɨɬɨɪɵɯ ɩɪɟɜɵɲɚɟɬ ɫɪɟɞɧɟɛɚɬɚɪɟɣɧɭɸ ɜ 2 – 3 ɪɚɡɚ [6], ɬɨɝɞɚ ɤɚɤ ɞɥɹ ɨɫɬɚɥɶɧɵɯ
ɤɚɦɟɪ ɜɟɥɢɱɢɧɚ ɩɪɨɫɨɫɨɜ ɫɭɳɟɫɬɜɟɧɧɨ ɦɟɧɶɲɟ. ɉɨɷɬɨɦɭ, ɝɨɪɹɱɢɟ ɪɟɦɨɧɬɵ ɤɥɚɞɤɢ ɬɚɤɢɯ
ɤɚɦɟɪ, ɧɚɩɪɚɜɥɟɧɧɵɟ ɧɚ ɩɪɨɞɥɟɧɢɟ ɫɪɨɤɚ ɷɤɫɩɥɭɚɬɚɰɢɢ, ɭɦɟɧɶɲɚɸɬ ɩɪɨɫɨɫɵ ɢ ɨɛɟɫɩɟɱɢɜɚɸɬ
ɫɧɢɠɟɧɢɟ ɨɛɪɚɡɨɜɚɧɢɹ ɬɨɩɥɢɜɧɵɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ. ɉɪɢ ɷɬɨɦ ɫɧɢɠɟɧɢɟ ɧɚ 1 % ɜɟɥɢɱɢɧɵ
ɩɪɨɫɨɫɨɜ ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɧɢɠɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɧɚ 40 ɦɝ/ɦ3.
3. Ɋɚɛɨɬɚ ɛɚɬɚɪɟɢ ɫ ɩɨɧɢɠɟɧɧɵɦ ɢɡɛɵɬɤɨɦ ɜɨɡɞɭɯɚ ɢɞɭɳɟɝɨ ɧɚ ɨɛɨɝɪɟɜ.
Ⱦɚɧɧɚɹ ɪɟɤɨɦɟɧɞɚɰɢɹ ɨɫɨɛɟɧɧɨ ɚɤɬɭɚɥɶɧɚ ɩɪɢ ɪɚɛɨɬɟ ɛɚɬɚɪɟɢ ɧɚ ɤɨɪɨɬɤɢɯ ɩɟɪɢɨɞɚɯ
ɤɨɤɫɨɜɚɧɢɹ ɩɪɢ ɜɵɫɨɤɢɯ ɬɟɦɩɟɪɚɬɭɪɚɯ ɜ ɤɨɧɬɪɨɥɶɧɵɯ ɜɟɪɬɢɤɚɥɚɯ. ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ
ɩɟɪɟɜɨɞ ɛɚɬɚɪɟɢ ɧɚ ɷɤɫɩɥɭɚɬɚɰɢɸ ɫ ɩɨɧɢɠɟɧɧɵɦ ɢɡɛɵɬɤɨɦ ɜɨɡɞɭɯɚ ɬɪɟɛɭɟɬ, ɤɚɤ ɩɪɚɜɢɥɨ,
ɩɪɨɜɟɞɟɧɢɹ ɪɚɛɨɬ ɩɨ ɪɟɝɭɥɢɪɨɜɤɟ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɜɨɡɞɭɯɚ ɩɨ ɞɥɢɧɟ ɩɪɨɫɬɟɧɤɚ. Ɍɚɤɨɣ ɩɟɪɟɜɨɞ
ɰɟɥɟɫɨɨɛɪɚɡɟɧ ɩɪɢ ɞɥɢɬɟɥɶɧɨɣ ɪɚɛɨɬɟ ɛɚɬɚɪɟɢ ɧɚ ɧɟɢɡɦɟɧɧɨɦ ɩɟɪɢɨɞɟ ɤɨɤɫɨɜɚɧɢɹ. ɉɪɢ ɷɬɨɦ
ɫɧɢɠɟɧɢɟ ɫɨɞɟɪɠɚɧɢɹ NOx ɜ ɫɛɪɚɫɵɜɚɟɦɵɯ ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɫɨɫɬɚɜɢɬ ~ 50 ɦɝ/ɦ3 ɧɚ ɤɚɠɞɵɟ 0,1 
ɭɦɟɧɶɲɟɧɢɹ Į ɜ ɢɧɬɟɪɜɚɥɟ ɟɝɨ ɡɧɚɱɟɧɢɣ ɨɬ 1,7 ɞɨ 1,4. 
ȼɬɨɪɵɦ ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɦɨɦɟɧɬɨɦ ɭɦɟɧɶɲɟɧɢɹ Į ɹɜɥɹɟɬɫɹ ɩɨɜɵɲɟɧɢɟ
ɪɚɜɧɨɦɟɪɧɨɫɬɢ ɨɛɨɝɪɟɜɚ ɩɨ ɜɵɫɨɬɟ ɩɟɱɢ ɢ ɭɥɭɱɲɟɧɢɟ ɩɪɨɱɧɨɫɬɧɵɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ
ɩɪɨɢɡɜɨɞɢɦɨɝɨ ɤɨɤɫɚ. Ⱦɥɹ ɩɟɱɟɣ ɫ ɜɵɫɨɬɨɣ ɤɚɦɟɪɵ 4,3 ɦ ɭɦɟɧɶɲɟɧɢɟ Į ɨɬ 1,5 ɞɨ 1,2 ɫɧɢɠɚɟɬ
ɩɟɪɟɩɚɞ ɬɟɦɩɟɪɚɬɭɪ ɦɟɠɞɭ ɜɟɪɯɨɦ ɢ ɧɢɡɨɦ ɤɨɤɫɨɜɨɝɨ ɩɢɪɨɝɚ ɫɨ 120 ɞɨ 20 ɨɋ ɜ ɨɫɧɨɜɧɨɦ ɡɚ
ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ ɜɟɪɯɚ ɧɚ 30 ɨɋ ɧɚ ɤɚɠɞɵɟ 0,1 ɫɧɢɠɟɧɢɹ Į [7]. 
4. ɋɧɢɠɟɧɢɟ ɭɪɨɜɧɹ ɬɟɦɩɟɪɚɬɭɪ ɤɨɧɬɪɨɥɶɧɵɯ ɜɟɪɬɢɤɚɥɨɜ. Ⱦɚɧɧɨɟ ɦɟɪɨɩɪɢɹɬɢɟ
ɧɚɢɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ, ɧɨ ɹɜɥɹɟɬɫɹ ɜɵɧɭɠɞɟɧɧɵɦ ɪɟɲɟɧɢɟɦ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ
ɨɛɹɡɚɬɟɥɶɧɨɝɨ ɭɦɟɧɶɲɟɧɢɹ ɜɵɛɪɨɫɨɜ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɞɵɦɨɜɵɦɢ ɬɪɭɛɚɦɢ, ɩɨɫɤɨɥɶɤɭ
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɡɚ ɫɱɟɬ ɭɜɟɥɢɱɟɧɢɹ ɩɟɪɢɨɞɚ ɤɨɤɫɨɜɚɧɢɹ ɢ ɫɧɢɠɟɧɢɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ
ɛɚɬɚɪɟɣ. ɍɦɟɧɶɲɟɧɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɤɨɧɬɪɨɥɶɧɵɯ ɜɟɪɬɢɤɚɥɨɜ ɧɚ 10ɨ ɜ ɢɧɬɟɪɜɚɥɟ 1300–1350 ɨɋ
ɫɧɢɡɢɬ ɫɨɞɟɪɠɚɧɢɟ NOx ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɧɚ 20–25 ɦɝ/ɦ3.
5. ɉɟɪɟɜɨɞ ɛɚɬɚɪɟɢ ɧɚ ɨɛɨɝɪɟɜ ɞɨɦɟɧɧɵɦ ɝɚɡɨɦ. ɉɪɚɤɬɢɱɟɫɤɨɟ ɨɬɫɭɬɫɬɜɢɟ ɜ ɞɨɦɟɧɧɨɦ
ɝɚɡɟ ɚɡɨɬɫɨɞɟɪɠɚɳɢɯ ɤɨɦɩɨɧɟɧɬɨɜ (NH3 ɢ HCN) ɢ ɋɇ4 ɢɫɤɥɸɱɚɟɬ ɜɨɡɦɨɠɧɨɟ ɨɛɪɚɡɨɜɚɧɢɹ
ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɩɨ «ɛɵɫɬɪɨɦɭ» ɢ «ɬɨɩɥɢɜɧɨɦɭ» ɦɟɯɚɧɢɡɦɚɦ.
Ʉɪɨɦɟ ɬɨɝɨ, ɦɟɞɥɟɧɧɨɟ ɝɨɪɟɧɢɟ ɞɨɦɟɧɧɨɝɨ ɝɚɡɚ, ɨɛɭɫɥɨɜɥɢɜɚɸɳɟɟ ɦɟɧɶɲɢɟ
ɬɟɦɩɟɪɚɬɭɪɵ ɮɚɤɟɥɚ (~ ɧɚ 200 ɨɋ ɦɟɧɶɲɟ ɱɟɦ ɤɨɤɫɨɜɨɝɨ), ɢ ɦɟɧɶɲɢɣ ɢɡɛɵɬɨɤ ɜɨɡɞɭɯɚ
ɩɨɞɚɜɚɟɦɨɝɨ ɧɚ ɝɨɪɟɧɢɟ (Į ~ 1,25), ɩɨɞɚɜɥɹɟɬ ɨɛɪɚɡɨɜɚɧɢɟ ɬɟɪɦɢɱɟɫɤɢɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ.
ɋɨɱɟɬɚɧɢɟ ɷɬɢɯ ɮɚɤɬɨɪɨɜ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɨɞɟɪɠɚɧɢɟ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɜ ɨɬɯɨɞɹɳɢɯ
ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɧɚ ɭɪɨɜɧɟ ~ 200–400 ɦɝ/ɦ3.
ɂɡ ɷɬɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ~ 100 ɦɝ/ɦ3 ɦɨɝɭɬ ɛɵɬɶ ɨɬɧɟɫɟɧɵ ɤ ɬɟɪɦɢɱɟɫɤɢɦ ɨɤɫɢɞɚɦ ɚɡɨɬɚ
[8], ɚ ɨɫɬɚɥɶɧɵɟ 100 – 300 ɦɝ/ɦ3 – ɤ ɬɨɩɥɢɜɧɵɦ, ɤɨɥɢɱɟɫɬɜɨ ɤɨɬɨɪɵɯ ɨɩɪɟɞɟɥɹɟɬɫɹ ɜɟɥɢɱɢɧɨɣ
ɩɪɨɫɨɫɨɜ ɜ ɨɬɨɩɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ ɫɵɪɨɝɨ ɤɨɤɫɨɜɨɝɨ ɝɚɡɚ. Ⱦɥɹ ɛɚɬɚɪɟɣ ɫɨ ɫɪɨɤɨɦ
ɷɤɫɩɥɭɚɬɚɰɢɢ ɞɨ 5 ɥɟɬ (ɩɪɨɫɨɫɵ 2–3 %) ɬɨɩɥɢɜɧɵɟ ɨɤɫɢɞɵ ɚɡɨɬɚ ɜ ɞɵɦɨɜɵɯ ɝɚɡɚɯ ɫɨɫɬɚɜɥɹɸɬ
~ 100 ɦɝ/ɦ3, ɚ ɞɥɹ ɛɚɬɚɪɟɣ ɫɨ ɫɪɨɤɨɦ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɨɥɶɲɟ 15 ɥɟɬ 300 ɦɝ/ɦ3.
6. ɉɪɢ ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɷɮɮɟɤɬɢɜɧɨɝɨ ɫɧɢɠɟɧɢɹ ɫɨɞɟɪɠɚɧɢɹ NOx ɡɚ ɫɱɟɬ ɜɫɟɯ
ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɦɟɪɨɩɪɢɹɬɢɣ ɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɩɪɨɞɨɥɠɟɧɢɹ ɷɤɫɩɥɭɚɬɚɰɢɢ ɛɚɬɚɪɟɢ, ɧɟɫɦɨɬɪɹ
ɧɚ ɟɟ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɟ ɬɟɯɧɢɱɟɫɤɨɟ ɫɨɫɬɨɹɧɢɟ, ɫɥɟɞɭɟɬ, ɤɚɤ ɤɪɚɣɧɸɸ ɦɟɪɭ, ɩɨɞɛɢɪɚɬɶ
ɫɩɟɰɢɚɥɶɧɵɟ ɲɢɯɬɵ ɫ ɨɝɪɚɧɢɱɟɧɧɵɦ ɫɨɞɟɪɠɚɧɢɟɦ ɜ ɧɢɯ ɚɡɨɬɚ (ɫ ɭɱɚɫɬɢɟɦ ɬɨɥɶɤɨ ɬɢɩɢɱɧɵɯ
ɞɨɧɟɰɤɢɯ ɭɝɥɟɣ). 
ȼɵɜɨɞɵ
1. ɍɫɬɚɧɨɜɥɟɧɵ ɞɢɧɚɦɢɤɚ ɤɨɥɢɱɟɫɬɜɟɧɧɵɯ ɫɨɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɬɟɪɦɢɱɟɫɤɢɦɢ,
ɬɨɩɥɢɜɧɵɦɢ ɢ ɛɵɫɬɪɵɦɢ ɨɤɫɢɞɚɦɢ ɚɡɨɬɚ ɡɚ ɜɪɟɦɹ ɤɨɤɫɨɜɚɧɢɹ ɢ ɜɥɢɹɧɢɟ ɧɚ ɧɟɟ
ɩɪɨɫɨɫɨɜ ɩɪɹɦɨɝɨ ɝɚɡɚ ɜ ɨɬɨɩɢɬɟɥɶɧɭɸ ɫɢɫɬɟɦɭ.
2. Ʉɨɥɢɱɟɫɬɜɨ ɛɵɫɬɪɵɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɜ ɩɪɨɞɭɤɬɚɯ ɫɝɨɪɚɧɢɹ ɤɨɤɫɨɜɨɣ ɛɚɬɚɪɟɢ
ɫɨɫɬɚɜɥɹɟɬ 65–75 ɦɝ/ɦ3 ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɜɟɥɢɱɢɧɵ ɩɪɨɫɨɫɨɜ ɜ ɩɪɨɫɬɟɧɤɢ
ɧɟɨɱɢɳɟɧɧɨɝɨ ɤɨɤɫɨɜɨɝɨ ɝɚɡɚ ɢ ɭɫɥɨɜɢɣ ɫɠɢɝɚɧɢɹ ɨɬɨɩɢɬɟɥɶɧɨɝɨ ɤɨɤɫɨɜɨɝɨ ɝɚɡɚ.
3. ɉɨɤɚɡɚɧɨ, ɱɬɨ ɞɨɥɹ ɬɟɪɦɢɱɟɫɤɢɯ ɨɤɫɢɞɨɜ ɚɡɨɬɚ ɞɥɹ ɛɚɬɚɪɟɣ ɫ ɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɨɣ
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герметичностью кладки греющих стен превышает 55 % и уменьшается с ухудшением их 
герметичности. Соответственно доля топливных оксидов азота возрастает при этом от 30 до 
40 %.
4. Разработан комплекс мероприятий, обеспечивающих снижение уровня выбросов 
оксидов азота дымовыми трубами коксовых батарей до норм, предусмотренных действующим 
природоохранным законодательством.
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METHODS OF DECLINE OF EXTRASS OF OXIDES OF NITROGEN 
FROM  FLUES AT PRODUCTION OF COKE
A. S. FIDCHUNOV
Set correlation on the dynamics of formation of thermal, fuel and rapid oxides of nitrogen in the 
heating system of coke stoves during the period of coking. The complex of measures is offered provid-
ing the decline of level of extrass of Nox by the flues of coke batteries. The ecological estimation of 
efficiency of these measures is conducted.
Keywords: thermal, fuel, rapid oxides of nitrogen, coking period, coke battery.
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